Objectives. We sought to determine the fractions of psychiatric disorders and suicide ideation and attempts in a general population sample attributable to childhood physical abuse, sexual abuse, and witnessing domestic violence.
The proportion of poor mental health outcomes attributable to adverse childhood experiences varies substantially from one study to another. At least some of this variation can be explained on methodological grounds. The size of the attributable fraction depends on the prevalence of the exposure in the population and the strength of association between the exposure and outcome variable. 12 In the 2 studies in which the authors reported high attributable fractions, broad definitions of any childhood events were used, including experiences such as parental divorce, which resulted in more than 60% endorsement of childhood adversity in the clinical sample. 10, 11 The high prevalence of adverse childhood events would contribute to the large estimated attributable fractions. Another explanation for the large attributable fractions in the study in which childhood adversity and suicide were examined was that the authors controlled for depressed affect, self-reported alcoholism, and illicit drug use with single items, but did not control for psychiatric disorders. 11 Failure to control for psychiatric disorders when assessing the relationship between childhood adversity and suicide attempts would inflate associations and contribute to larger estimates of attributable fractions. Conversely, other studies have shown lower attributable fractions, which are more common in epidemiological studies. The low attributable fraction in Scott's 9 research may be partly because of the suspected underestimation of the prevalence of childhood sexual abuse, which led the author to conclude that the relationship between childhood sexual abuse and psychiatric disorders may be stronger than the results indicated. Lower attributable fractions reported by Molnar et al. 7 were likely attributable to the inclusion of important covariates in the models. In addition to the aforementioned methodological discrepancies in previous studies, Past research has established a strong association between exposure to childhood adversity and increased likelihood of psychiatric disorders [1] [2] [3] [4] [5] and suicidal behavior 6, 7 in adulthood.
In addition, when one looks at adverse childhood events along a continuum, a doseresponse group relationship has been found with increasing severity of childhood adversity corresponding with poorer mental health outcomes. 8 Although the relationship between childhood adversity and poor adult mental health is widely accepted, there is little information on what proportion of psychiatric disorders and suicidal behavior is attributable to adverse childhood experiences in the general population.
To date, only a few published studies have calculated population attributable fractions to estimate the proportion of psychiatric disorders and suicidality associated with adverse childhood experiences. In a study of a community sample, Scott found that 3.9% of psychiatric cases were attributable to childhood sexual abuse. 9 Dube et al. used a clinic sample to assess the relationship between several adverse childhood experiences and illicit drug use and found that 56% of lifetime drug problems, 63% of illicit drug addiction, and 64% of intravenous drug use was attributable to having experienced at least 1 adverse childhood event. 10 In a different study, Dube et al., using the same data, found that 67% of lifetime suicide attempts, 80% of child or adolescent suicide attempts, and 64% of adult suicide attempts were attributable to having experienced 1 or more adverse childhood events. 11 Finally, Molnar et al. found that after they controlled for the effects of psychiatric disorders and other adverse childhood experiences, 8% to 12% of serious suicide attempts were attributable to childhood sexual abuse in a nationally representative US sample.
 RESEARCH AND PRACTICE  other methodological limitations of past research have included the calculation of attributable fractions for only 1 type of childhood adversity, 7,9,13 the assessment of only 1 category of mental health outcome, 7, 10, 11, 13 the estimation of attributable fractions for females only 13 or males and females combined without the consideration of possible gender differences, 10,11 the failure to evaluate the impact of potentially important covariates, 9 and the lack of nationally representative general population samples. [9] [10] [11] We addressed the limitations of past research with the inclusion of numerous childhood adversities and mental health outcomes, the stratification of the analyses based on gender, the inclusion of important covariates, and the use of a contemporary nationally representative sample. We sought to estimate the population attributable fractions for each group of psychiatric disorders (any mood disorder, any anxiety disorder, any substance use disorder, and any psychiatric disorder) and suicidal behavior (ideation and attempts) among men and women attributable to childhood physical abuse, childhood sexual abuse, having witnessed domestic violence, and the number of adverse childhood events experienced after adjustment for important covariates.
METHODS

Sample and Procedure
The original National Comorbidity Survey, a landmark mental health study of the US general population, was conducted in the early 1990s.
14 In 2001 to 2003, data for the National Comorbidity Survey Replication (NCS-R; n = 5692; response rate = 70.9%) were collected in face-to-face interviews with a new US general population sample. 15 The sample for our analysis was drawn from the NCS-R. Individuals 18 years and older were selected from a nationally representative multistage area probability sample that was representative of the American population on several census indicators (i.e., age, gender, race, education, marital status, region). 16 Precise details of how the sample was adjusted to be representative of the American population and all weighting procedures can be found elsewhere. 17 
Measures
To assess childhood physical abuse, interviewers asked respondents, "As a child were you ever badly beaten up by your parents or the person who raised you?" Respondents who reported that such an event had occurred when they were 16 years or younger were considered to have experienced childhood physical abuse.
To assess childhood sexual abuse, interviewers asked respondents, (1) "Did anyone ever have sexual intercourse with you or penetrate your body with a finger or object against your will through use of threats or force, or when you were too young to understand?" and (2) "Other than rape, were you ever touched inappropriately when you did not want to be touched?" Respondents who reported that either or both of these events had occurred when they were 16 years or younger were considered to have experienced childhood sexual abuse.
To assess whether respondents had witnessed domestic violence, interviewers asked respondents if, as a child, they had ever witnessed serious physical fights at home, such as their father beating up their mother. Respondents who reported that such an event had occurred when they were 16 years or younger were considered to have witnessed domestic violence.
To assess the number of adverse childhood events experienced by respondents, the number of adverse childhood events (0 to 3) were computed and recoded into 2 variables. First, a dichotomous variable (0 vs 1 or more) was computed to assess having been exposed to any childhood adversity. Second, a continuous variable was computed (0, 1, 2, and 3) to assess the dose-response group relationship between increasing number of adverse childhood events and poor mental health outcomes.
Trained 19 Lifetime psychiatric disorders were assessed in groups and included any mood disorder (major depression, dysthymia, bipolar I disorder, or bipolar II disorder), any anxiety disorder (agoraphobia, social phobia, specific phobia, generalized anxiety disorder, posttraumatic stress disorder, or panic disorder), any substance use disorder (alcohol abuse or dependence or drug abuse or dependence), and any psychiatric disorder (including any aforementioned disorders). In addition, a dichotomous variable was computed to assess the presence of psychiatric comorbidity (2 or more psychiatric disorders). To establish a temporal sequence of events, the onset for each disorder must have occurred at age 17 years or older, after the possible occurrence of childhood physical abuse, childhood sexual abuse, and witnessing domestic violence (age of onset 16 years or younger).
To measure suicide ideation and attempts, interviewers asked respondents whether they had ever thought about committing suicide, or attempted suicide, and the age at which each event first occurred. To establish a temporal relationship with childhood adversity, suicide ideation and attempts must have occurred at age 17 years or older.
Because sociodemographic characteristics may have an impact on mental health outcomes, age, marital status, education, current household annual income, and race/ethnicity were included as covariates in all analyses. The age of the respondent was measured in years. Marital status was coded as married; separated, divorced, or widowed; or never married. Education was measured in number of years of formal education. Current household annual income was measured in US dollars. Race/ethnicity was coded as White, Black, Hispanic, or other.
Statistical Analysis
Statistical weights were applied in all analyses. Taylor series linearization was used as a variance estimation technique to account for the complex sampling design of the NCS-R. 20 Logistic regression analyses were used to compute adjusted odds ratios to determine the relationship between adverse childhood experiences and psychiatric disorders, suicide ideation, and suicide attempts among men and women.
When we assessed physical abuse, sexual abuse, and having witnessed domestic violence, all 3 types of childhood adversities were entered simultaneously in the models (along with sociodemographic covariates) to concurrently adjust for the experience of each Note. CI = confidence interval. **P < .05, from χ 2 test; ***P < .001, from χ 2 test.
childhood adversity. Models that were used to assess any adverse childhood events and the increasing number of adverse childhood events were adjusted for sociodemographic covariates. When we assessed physical abuse, sexual abuse, and witnessing domestic violence with suicide ideation and attempts, each type of childhood abuse was entered into the models simultaneously along with sociodemographic variables, any psychiatric disorder, and psychiatric comorbidity. Models that were used to assess the association between any adverse childhood events and increasing number of adverse childhood events with suicidal ideation and attempts were adjusted for the impact of sociodemographic variables, any psychiatric disorder, and psychiatric comorbidity.
The following formula was used to calculate population attributable fractions:
where P was the percentage of the adverse childhood event endorsed in the population sample and OR was equal to the adjusted odds ratio for adverse childhood events and adult onset psychopathology and suicide ideation and attempts. The population attributable fraction estimates the proportion of the outcome in the population that would be reduced if the exposure were eliminated. 21 
RESULTS
Descriptive Statistics
The prevalence of adverse childhood events is presented in Table 1 . Women were more likely than were men to have been sexually abused, to have witnessed domestic violence, and to have experienced more adverse childhood events. Table 2 reports the prevalence of mental health outcomes with age of onset of 17 years or older in the study sample. Women were more likely than were men to have a mood disorder, anxiety disorder, suicide ideation (borderline significant at P = .051), and suicide attempts, whereas men were more likely than were women to have a substance use disorder.
Adverse Childhood Events and Psychiatric Disorders
Adjusted odds ratios and population attributable fractions for childhood adversity and psychiatric disorders among men and women are presented in Table 3 . Among women, childhood sexual abuse and having witnessed domestic violence were associated with all groups of psychiatric disorders after we adjusted for all covariates. Childhood physical abuse was associated with any substance use disorder and any psychiatric disorder. An increasing number of adverse childhood events was associated with progressively increased odds of all groups of psychiatric disorders and moderate-to-large attributable fractions among women.
Among men, childhood physical abuse and having witnessed domestic violence were associated with all groups of psychiatric disorders after we adjusted for all covariates.
Childhood sexual abuse was associated with any mood disorder and any psychiatric disorder. An increased number of adverse childhood events was associated with progressively increased odds of all groups of psychiatric disorders and moderate-to-large attributable fractions among men with the exception of those who experienced 3 types of adverse childhood events and any mood disorder (which was not statistically significant probably because of a reduction of power).
In addition to the results reported in Table 3 , the estimated attributable fractions for psychiatric disorders that were attributable to experiencing any adverse childhood events were 25% for any mood disorder, 22% for any anxiety disorder, 32% for any substance  RESEARCH AND PRACTICE  Odds ratios adjusted for age, marital status, income, education, and ethnicity. Reference group for the independent variable was having experienced no adverse childhood events. The sample sizes for having experienced 3 adverse childhood events by each group of psychiatric disorders among men were low (between 5 and 10), which indicates that these results should be interpreted with caution because of a reduction in power.
use disorder, and 27% for any psychiatric disorder among women and 23% for any mood disorder, 20% for any anxiety disorder, 22% for any substance use disorder, and 24% for any psychiatric disorder among men.
Adverse Childhood Events and Suicide Ideation and Attempts
Adjusted odds ratios and population attributable fractions for childhood adversity and suicide ideation and attempts among men and women are shown in Table 4 . Among women, childhood physical and sexual abuse were each associated with suicide ideation, whereas all adverse childhood events were associated with suicide attempts after we adjusted for all covariates. An increased number of adverse childhood events was associated with progressively increased odds of suicide ideation and attempts and moderate-to-large attributable fractions among women. Among men, childhood physical abuse and having witnessed domestic violence were each significantly associated with suicidal ideation, whereas childhood physical abuse and childhood sexual abuse were associated with suicide attempts after we adjusted for all covariates. An increased number of adverse childhood events was associated with progressively increased odds of suicidal ideation and attempts and moderate-to-large attributable fractions among men with the exception of those who experienced 3 types of adverse childhood events and suicide ideation (which was not statistically significant likely because of a reduction of power).
In addition to the results reported in Table 4 , the experience of any adverse childhood event accounted for a substantial proportion of suicide ideation and attempts among women (16% and 50%, respectively) and men (21% and 33%, respectively).
DISCUSSION
The relationship between childhood adversity and poor adult mental health is widely accepted. However, our study furthers this knowledge with the calculations of the estimated proportion of adult psychopathology in the general population that is attributable to childhood physical abuse, childhood sexual abuse, and having witnessed domestic violence. Our research indicated that childhood physical abuse, childhood sexual abuse, and witnessing domestic violence were associated with a substantial proportion of psychiatric disorders and suicidality in the general population among men and women.
Moreover, the pattern of findings differed among men and women. Childhood sexual abuse was significantly associated with all groups of psychiatric disorders among women after we adjusted for relevant covariates, whereas childhood physical abuse was significantly associated with all groups of psychiatric disorders among men. Although gender differences were noted, having witnessed domestic violence was significantly associated with all groups of psychiatric disorders among both Odds ratios adjusted for age, marital status, income, education, ethnicity, having any psychiatric disorder, and psychiatric comorbidity. Reference group for the independent variable was having experienced no adverse childhood events. c The sample sizes for having experienced 3 adverse childhood events by suicidal ideation and attempts among men were low (n = 6 and n = 7), which indicated that these results should be interpreted with caution because of the reduction in power.
men and women. In addition, suicide ideation was attributable to childhood physical abuse and childhood sexual abuse among women and was attributable to childhood physical abuse and having witnessed domestic violence among men. However, suicide attempts were attributable to childhood physical abuse and childhood sexual abuse among men and all 3 types of childhood adversity among women. A dose-response group relationship was found between increased number of adverse childhood events and increased odds of poor mental health outcomes. However, the same increasing pattern was not found for attributable fractions because the size of attributable fractions partly depends on the prevalence of the exposure. This means that even though the odds ratios were largest when all 3 types of abuse were experienced, the attributable fractions did not progressively increase, because of the decreased prevalence of having experienced an increasing number of adverse childhood events. However, the estimated proportion of adult psychopathology and suicide ideation and attempts attributable to the increasing number of adverse childhood events were substantial. For example, only 2% of women experienced all 3 types of adverse childhood events, but those who experienced all 3 types attributed to 10% of any psychiatric disorder and 20% of suicide attempts among women.
The estimated attributable fractions for any adverse childhood event and each group of psychiatric disorders were substantial for men and women. Approximately 1 in 4 women with a mood disorder, 1 in 5 women with an anxiety disorder, and 1 in 3 women with a substance use disorder may not have had the disorder if the childhood physical abuse, childhood sexual abuse, and witnessing domestic violence had not occurred. Among men, approximately 24% of psychopathology assessed was attributable to having experienced any childhood adversity. In other words, if the physical abuse, sexual abuse, and witnessing domestic violence in childhood did not occur, the prevalence of assessed psychiatric disorders among men in the general population might have been reduced by approximately 24%.
A striking finding from our study was that the highest attributable fraction corresponded with any childhood adversity and suicide attempts. More specifically, the results indicated that if childhood physical abuse, childhood sexual abuse, and having witnessed domestic violence did not occur, the prevalence of suicide attempts among women and men in the general population would have been reduced by approximately 50% and 33%, respectively. Childhood adversity may influence an individual's coping strategies and abilities to manage distress. Research has indicated that individuals who have experienced childhood abuse often use disengagement coping strategies such as denial, emotional suppression, and cognitive and behavioral avoidance. [22] [23] [24] It also has been suggested that distress creates a desire to promptly escape severe emotional pain. 24 Without the use of positive coping mechanisms, abused individuals may have difficultly managing distress and turn to thoughts and behaviors of suicide as a means of escape. Regardless of the mechanism, the large attributable fraction for any adverse childhood events and suicide attempts among men and women found in our study illustrated the significant impact of abuse and witnessing domestic violence.
Limitations
Several limitations of this study should be considered. First, the data for the analysis were cross-sectional and retrospective in nature. Although the retrospective survey design may have introduced sampling error, there is evidence supporting the accuracy of recall of adverse childhood events. 25 Furthermore, a review of the literature indicated that there is little evidence that depressive or anxious mood is associated with memory deficits and that mood does not seem to influence the retrospective recall of early experiences.
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 RESEARCH AND PRACTICE  Second, although a temporal relationship was established in the current analysis with adverse childhood events that occurred before the onset of psychiatric disorders and suicide ideation and attempts, a true causal relationship still cannot be determined because a longitudinal, prospective design with intervention versus nonintervention group assignment is needed for investigations of causality. This is an important point because an assumption of attributable fractions indicates that the relationship between exposure and outcome is causal.
Additionally, it should be noted that a large proportion of psychiatric disorders in our data predominantly had a late onset (i.e., at age 17 years or older) as opposed to an early onset (i.e., at age 16 years or younger). Finally, measures of neglect and psychological maltreatment were not assessed in the data and could not be directly accounted for in the models. Some of our results may have been further attenuated if neglect and psychological maltreatment had been included. Future research that includes such measures is necessary.
Important Public Health Implications
Our findings have important public health implications. Childhood physical abuse, childhood sexual abuse, and witnessing domestic violence contributed to moderate-to-large proportions of psychiatric disorders and suicidal ideation and attempts in the general population among both men and women. In some instances, the associations were relatively small; for example, 3.7% of any mood disorders were attributable to childhood sexual abuse among men. In other instances, the associations were large, with approximately 50% of suicide attempts attributable to the experience of childhood adversity among women. Reducing the prevalence of suicide attempts by 50% would have a dramatic impact on the health and well-being of a population. However, even substantially smaller reductions in psychiatric morbidity in a population would translate to significant reductions of tangible and intangible costs at the individual, familial, and societal level. Examples of these costs include an individual's reduced health and functioning, family stress and dysfunction, societal economic losses because of disability, and financial burdens on the healthcare system. Broad social interventions that reduce child abuse may have a beneficial impact on the reduction of psychiatric illness and suicidality in the general population. Parenting programs and intensive family preservation services are examples of social interventions that have been implemented to reduce the incidence and prevalence of child abuse. 27, 28 Other interventions such as nurse home-visiting programs for improving maternal and child health and functioning have been proven to be effective in reducing child maltreatment in some populations. 29, 30 However, research has also indicated in other populations that nurse or paraprofessional home-visitation programs are not very effective in reducing child maltreatment. [31] [32] [33] A meta-analysis of 40 early prevention programs for families at risk for child abuse determined that such programs produced overall positive, although somewhat modest, effects. 34 The identification of strategies that reduce incidence and recurrence of child abuse needs to be supported. 35 Prevention priorities that have been identified include the evaluation of the effectiveness of child abuse prevention strategies, interventions, policies, health care professional training programs, and surveillance methods; changing social norms; examining health consequences; and identifying at-risk populations and modifiable risk and protective factors.
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From a public health perspective, research that investigates the proportion of poor mental health that is attributable to childhood adversity may help to inform healthy public policy. Rather than primarily focusing on preventive (e.g., educational campaigns) or ameliorative approaches (e.g., psychological treatment) that may only target a small proportion of the population, it has been suggested that a whole-population approach that balances upstream (healthy public policy), midstream (preventative), and downstream (curative) interventions would have the greatest overall impact on the health of a society. 37 For example, the World Health Organization population approach to child abuse prevention includes implementing legal reform and human rights, introducing useful social and economic policies, changing social and cultural norms, reducing economic inequalities, reducing environmental risk factors, implementing home visitation programs and parenting training, reducing unplanned pregnancies, increasing access to prenatal and postnatal services, and training children to recognize and avoid abusive situations. 38 A whole population approach that successfully reduces childhood adversity may translate into an important reduction in psychiatric disorders and suicidal ideation and attempts in the population. Therefore, a whole population approach that begins with research to demonstrate its utility needs to be encouraged.
